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29.2 (PRECISION INSTRUMENTS — Optical Equipment) 

ABSTRACT 

provide an image pickup optical system in which various 
specially chromatic aberration are excellently compensated by 
the optical system combining a diffraction type optical 



element with a refraction type optical element, 

CONSTITUTION: This system is composed of at least one diffraction type 
optical element having a positive refractive power, at least one refraction 
type optical element having a positive refractive power and at least one 
refraction type optical element having a negative refractive power, r(sub 
l)-r(sub 14) represent the radii of curvature of respective surfaces and 
d(sub l)-d(sub 13) represent the intervals between the respective surfaces. 
At least one refraction type optical element having a positive refractive 
power and at least one refraction type optical element having a negative 
refractive power mainly compensate the convergence of a light spot, the 
curvature of field and the distortion aberration, etc. By adding the 
diffraction type optical element having a positive refractive power to 
them, the chromatic aberration over wide wavelength regions is compensated. 




(i9)0*s«*aF;? (J P) 02) ^ H 1^ ^ ^ (A) mm&wA^mn 



(51)]nta' 
G 0 2 B 13/00 
27/42 



9120-2K 
9120 -2K 





1#ei¥5- 132446 




000000376 












¥^5^(1993)5^118 












mi t^y^ 






















(74)rtjlA 





(54) [^^<0^^] 



(57) K)^] 




—541— 



1 

(1) 0.0 0 5<f/fi.E), <0. 0 B 

(A) , mmmi'oj^ytj^m^^^B (a) tri>t 
;^cD^fr (2) ^m^t^ct^^mtt^mmyt 

(2) 0.85< Sh(A)-T(A)-B(A)'d A/5T(A)-B ^ 
(A)-d A< 1 

[0 0 0 1] 
[0 0 0 2] 

^^n':^^^^<om^r)f}mi:^j^\zn^-r^cL (bjr 
[0 0 0 3] ISt^. PA±<o^^^m^U ^^\zz}>/^ 

[0 0 0 4] iSi^rnmmmyt^mi' (doe) 
t:m»^¥mzmr^m>i)^f3i^nxi^^. 

^^^\zmhX\t »22#^126M-130 

^^Hffiv^^;^tn:[ll!LT}^ rsp 1 Ej jni 3 5 4^ ^ 
^2 4-3 7Mlc«Bift$ti)t2:?©i^:$ttt|g3^^^*^-. 

[0 0 0 5] XX^y h(Di\Z^mzmLX\t. jE 

mmm^^mf^om^t^-^iz^'o xiam^iE^ms x 
M\zii^(D4mmu>x^mmmyt^m^x^- 



!|^B8¥6-3 24 2 6 2 

■ 2 

[0 0 0 6] ' 

^Aa CDtt±felK^(5*-< tt> i^:^A*;c^-r^^^£0 
[0 0 0 7] 

(5a. ( = (A-1) f (3) 

[0 0 0 8] fiJKSii. a 

ti^i^z)yt^Mi'\z^Wio/bi^K^t^m^. n<Dmmij^ 
nz:>yt^^j'\z^no):K'$\,^^m^m\^'^xB^m^miE 

^m^h^mLMti\iu^r. ^(oTcitmzmmoyM 
n-^\zi^bxamf}U, 2m±coM3Si/>XTi3:eiK 

i^n\z^^mi}^^^f)\ m.^^f)^^^^^\z't!^^ii^ 
\z'Dnxm^mf)^is.< /xd ^ ^\z^(D^it<Dm 
mti^t&'^^^^zTji^. 

[0009] 06 55 om<Dm-&xm^:b m^f^ 

moiTtim^T^t^x. :z(om\z^\f^xmmm&x^ 

[0 0 10] msii^^t>fi^^^5\zm^m,^m^\t. 
9M0mmmn(Dttwm^\zn^:i>nu-0^ 

D tj,^Eihmyi^mi'xm^^nrzm^yt^^<D^±^ 

rn^ro) ?^m\zjti\zi^WiLmm^m t^^B^mr^ta^ 

[0 0 11] M^m^^mT\t. ^3t\z^^mm 
fi (D^^ttm 7 \z7hTM D xjmm%^n'=^\z\t^x^ 



—542- 



(3) «@i¥6-3 2 4 2 62 

3 - 4 

^t)o;tJa»faBt!^*T^m^t>UTe^iL/*tpJtetc;^ (0 0 16). ht>V. *%9^(D»tfe3t%^H. wieoj; 

[0 0 1 2] *52?gcoe§t)ii. ^j^m^^^Tcnn^i^^ Tn^jci^atLK 

^»;cSiE^nrca»^^?^^es^r5ctic3i^». jo [o o i sj 

[0013] (1) 0. 0 0 5<f/fMi <0. 05 

m=f'\zxm^^n^t<oiTh^. o 5 ^m?L^tmmmt^mTo»f^i:iimm\ztii>. 

[0 0 14) mj^(oxvrxm^(oi^^mto^^mzii\,^ [o 0 2 o] ^^ggrWv m^myt^^i'tmm^^^ 

X. 'prx<t^i^oiE(Dmm:^^^'Drzmvimyt^^ Mi^t^m'^t>'^x^^^^m^vrc(Dx. mmm^^ 

^^LX^^^. zn\ZiE<Dmtfrtimorc\B\^myt^M t0 0 2 1] (2) 0.85<SB(A)'T(A)'B(A)-d a 

I'timA^t. !i:\>^^mzt>ftox^i^^^msEr^ / jT(A}-D(A)-dA< 1 

^tttm^^. 06, mji^^bhfj^^^oiz. ©iff^^ ftf^u E (A) \tmm^^m^(D^^x(7)mm^m. 

^m^f)^±^^^mxfji<. &^\z^^&tr T (A) \m^^m^±^<D^^x<7)m'A^. b ca) 

^^^^^^ [0 0 2 2] ^fl: (2) »t:feV^TTIS0. Sb^m^^ 

[0 0 1 5j m$E(o^^m^^m^\t. ^/yt-At tm^mroyur-tf^m±hm&L^n±mzvimvx 

mm^m^<Dmmzt^c t\zXK^mifr^(b^^^\f^ hm^i^tm^nfx^^ 

ctti^ih^ihox. mm\z\tmvt(Dm^^mm^x^m 30 [0023] 

i-^/w^u-^^x^i^x (binary o p t i mmn 'A^z^mmo^m^^^^tDmrnm^^-rtm 

c 5) x9^i^r^ctt!i^\^K :L(Dm^m^^fii^T(D/^ liz^tnriom^x. T^oy^i^-^^t^. 



Ti —CO 


di 


=1. 67 


Hi 


=1.51633 


V 1 


=64.15 


Ti =00 


di 


=0.01 










n =co 


di 


=0.06 






n =35.315 


d4 


=4.55 


n ) 


=1.63930 


V 1 


=44. 88 


r6 ==155.367 




=0.10 










rs =35.104 


dt 


=3.13 


r\i 


=1.63854 


V 4 


=55.38 


rr =45.851 


dr 


=0.08 










r. =32.034 


d« 


=5.63 


n$ 


=1.69350 


V 5 


=50.81 


r» =43.533 


do 


=2.49 










r 1 0 =93. 986 


d 10 


=3.62 


nt 


=1. 76182 


V t 


=26.55 


r 1 1 =18- 750 


du 


=27. n 












dii 


=1.24 










ri«=54.335 


d .3 


=2,88 


n 1 


=1-72151 


V T 


=29.24 


r,-=126. 188 














f =100 . F:^>/^- 


=2.87. 2a) = 


13.8" 




=4264. 11 



-543- 



(4) 



6-3 24 2 6 2 



ta 0 2 41 C(7)5IJfiWl, iEt^iS^;fj0|plJ^r^3t^3?c 



d3 
d4 
dt 
d« 

d 7 



=4.65 
=0.30 
=3.13 
=0.08 
=5,63 
==2.49 
=3. 63 
ds =27.70 
d9 =1.22 
d 10=2.88 



ri =35.345 

xt =155.061 

r3 =35.042 
=46.026 

rs =31.922 

r. =43.4^ 

n =94.289 

r« =18,747 

r 18 =52.743 
r II =125.676 

f =100 . F:f->A'-=2.87, 

[0 0 2 61 El2tr:^T*^99c0^5g^JCDiK^4^lHtia 
4IC^TSI3 0^?|^<^iK^1^^52i^£itfeT'6i:, 02 

^ J: 3 IcS 1 li^t+^l^t^^JS^^cD^H!! 

[0 0 2 71 ^^r^nim^z^^^x-^trnvyx-^m^^^ 
[oo-2'8i ^^^'^n^aym^mst. n^i-^y-^^ 



10 0 2 5) x0 2ti, m\h'm%\z.^\i^xmm')t 

ni =1.63854 vi =55.38 
m =1.63854 Vz =55.38 
nj =1.69350 3 =50.81 



n 4 =1.76182 V4 =26.55 



ns =1.72151 VB =29.24 



2 0=13.8* 

20 



30 



[0 0 2 91 XCCD*f<D^«*«l3§^^^&»»«^i 

^T^i;3HLT'bJ:v^. xy^ )VU^m^^^X(Dm^<D 

nyt^^^>u<vxnmm^^^\ztz>iit 

[0 0 3 01 

m 1 1 :^m(onmm(ommm 

[041 03lr^-r^^©4X^ffi«i0 

[0 5] :^mo^m!tm^ \z^T^^^ to^^t 



40 0 



171 lHl^S3t*IRTFOiS^^iS^:^tcope^^£^-r 



-544- 




—545— 



(6) 



^^¥6-3 24 2 62 



me] 



\Xf2D 





[»J£^*JB@«] 0 0 0 2 

miEm] 

[0 0 0 2] 
[#JKMi£2] 



miEJ^mmE^l 0 0 0 9 

[0 0 0 9] me\t. s b 0 nni<D^^xm^i] 

^^M^ti<D^[:^t^^'t^'vi>^. xms\t, s s on 
^m^^m=T-(D^f)'^^fx^^^jii:<D^&\zi:ir^^^i&m 



-546- 



